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释放量 少(1925.6 μg·L-1，占可交换态及碳酸盐结合态的 36.1 %)，迁移到水体
砷的 终去向可能还受到形成 As-DOM(可溶有机碳)和 As(III)-Fe-HA 络合物的
影响；碳源对沉积物中微生物群落结构有影响，其富集的微生物中优势种群主要
















和 Azotobacter 可能对砷的释放起关键作用。  
3、纳米颗粒对沉积物中砷的释放及微生物群落结构有显著影响，其中 SiO2








用形成 As-Fe-HA 络合物；(6)吸附在铁氧化物表面的 As(V)被微生物直接异化还
原为 As(III)随后释放到水体中；(7)微生物随后以有机物作为电子供体，Fe(III)





的菌株，在雄黄矿区沉积物中筛选获得 8 株能够还原 As(V)的菌株，其中菌株#3
和菌株#4 对 As(V)还原能力 强，经测序鉴定，菌株#3 是 Firmicutes 的 Bacillus 
sp.，菌株#4 是 γ-Proteobacteria 的 Pseudomonas sp.，证实沉积物中存在直接还原
As(V)的微生物；在铬污染的土壤中筛选获得 6 株有 Cr(VI)还原能力的菌株，其
中菌株 XMCr-6 还原能力 强，48 h 内能完全还原 100 mg·L-1 的 Cr(VI)，测序鉴
定属于 Firmicutes 的 Bacillus cereus；菌株 XMCr-6 还原 Cr(VI)的机制是细胞碎
片上的酶促反应，先还原 Cr(VI)后吸附固定到细胞上；还原后的 Cr(III)在有机配
体充分的条件下，主要是形成可溶的 organo-Cr(III)络合物，在有机配体不足的条











































Arsenic contamination has become a serious environmental problem in many 
countries. It is mobilized through a combination of natural processes such as 
weathering reactions, biological activity and volcanic emissions as well as through a 
range of anthropogenic activities. Most environmental problems are the result of 
arsenic mobilization under natural conditions. However, arsenic could be discharged 
into environment through mining, combustion of fossil fuels and the use of arsenical 
pesticides and herbicides.  
The potentially high adverse effect of arsenic on the ecosystem is well known. 
Moreover, arsenic toxicity and mobility is highly related to its oxidation state. The 
tailing sediments from abandoned mine areas and in particular arsenic contamination 
of agricultural soils and crops pose serious management issues, because immobile 
arsenic can be easily transformed into a mobile phase as the result of changes in 
environmental conditions. The contamination of soils, ground and surface water by 
arsenic from tailing sediments represent significant threats to human health. 
Consequently, it is essential to fully understand the transport characteristics of arsenic. 
To date, biogeochemical investigations on the fate of arsenic have revealed that 
microorganisms play a crucial role in the chemical speciation and cycling of arsenic in 
nature. Numerous studies offer direct evidence that anaerobic metal-reducing bacteria 
play an important role in the formation of toxic, mobile As(III) in sediments. However, 
little is known about the relationship between dynamic distribution of microbial 
community and arsenic release from sediments under flooded anaerobic condition. 
Furthermore, relatively little has been done on the effect of organic carbon and 
foreign nanoparticles on microbial activities in tailing sediments at Shimen County. 
With increased applications of engineered nanostructures, releases of such materials 
to environment such as sediments are inevitable. Increasing concerns have been raised 
on how this release would affect microbial community in sediments. However, there 
are limited and inconsistent data regarding the effect of nanoparticles on the 
















microorganisms respond to nanomaterials can help to address environmental and 
health concerns brought about by the use of nanomaterials. 
In this study, we used anaerobic incubation with a constant temperature, the effect 
of nanoparticles and carbon sources on the sediments bacterial community has been 
studied with molecular biology approaches. We analyzed the dynamic characteristics 
of microbial As(V) and Fe(III) reduction, in order to clarify the internal relationship 
between arsenic release and microbial metal dissimilatory reduction and provide the 
necessary theoretical basis for revealing the mechanism of microbial arsenic release in 
tailing sediments. The main results obtained are as following: 
   1. Although the biotic and abiotic processes may all play a role in arsenic 
mobilization, it has been concluded that microorganisms play the defining role in 
catalysing the redox transformations that ultimately control the mobility of the arsenic. 
Sediments incubated under anaerobic conditions showed Fe(III) reduction 
concomitant with arsenic mobilization with time, principally as As(III). Incubation 
under aerobic conditions, however, resulted in release of arsenic from the sediments 
was predominantly dissolved As(V). The amount of arsenic released from sediments 
under anaerobic conditions was 4 times of that under aerobic conditions. The 
sediments bacterial community structure changed and some key bacterial abundance 
significantly increased with the changes in environmental conditions. These results 
suggested that the directly reduction of As(V) made greater contribution to arsenic 
release from sediments than reductive dissolution of arsenic-rich Fe(III) 
oxyhydroxides. Alpha and gamma Proteobacteria and acidobacteria were the 
dominant population in tailing sediment. 
   2. The arsenic release from sediments had a significant impact on amended with 
organic carbons, wherein the concentrations of arsenic in sediments amended with 
ethanol was the highest (3531.2 μg·L-1) and amended with humic acid was the least 
(1925.6 μg·L-1), while there was a significantly negative correlation between arsenic 
mobilization and the formation of As(III)-Fe-HA complexes. Amended with organic 
carbons had a significant effect on the microbial community structure in the sediments, 
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